This paper presents two studies examining the interrelation of grading and teacher judgment. Study 1 revealed the structure of teacher judgment two teachers and their classes, based on data from long-term ethnographic research. Through inductive analysis of teacher statements about students, four criteria by which teachers judge their students were identified: performance, aptitude, effort, and communicativeness. Using quantitative data from 639 students and 32 teachers, Study 2 explored the relationship between the criteria for teacher judgment identified in Study 1 and the grade assigned to a particular student. Evaluation questionnaires that teachers completed about their students were used. All four criteria identified in Study 1 positively correlated with the grade, but as the multiple linear regression analysis showed, the final grade was most influenced by the category of performance. However, a teacher's perception of a student's performance did not always fully align with their performance as measured by a standardized test.
Introduction
This paper is concerned with grading in connection with teacher judgment processes. Grading is a significant school phenomenon with potential far-reaching implications for students. Research has shown an interrelation between student grades and student motivation, self-esteem, and selfefficacy (Ross & Kostuch, 2011; Perry, Davies & Qiu, 2018) . Students form an idea of how successful they are on the basis of the grades they get, which can affect their beliefs about their competencies, their further motivation and effort, and consequently their future achievement.
0
The effects attributed to grades are ambiguous. On the one hand, they are believed to support the learning process (Gustafsson & Erickson, 2013; Südkamp, Praetorius & Spinath, 2018) . On the other hand, some authors draw attention to the negative impact of grading -for example, in promoting unhealthy competitiveness or suppressing motivation and creativity in students (Tomlinson, 2010; Lipnevich & Smith, 2009 ).
For teachers, grading students is part of their day-to-day duties. Alm and Colnerud (2015) reported grading as one of the most difficult and least popular teacher duties. As Brookhart et al. (2016) noted, teachers use measures of student performance, primarily tests, as major determinants in grading. At the same time, it is important for teachers to grade fairly, with fairness being understood as considering criteria and sources of information other than performance in the grading process. Tierney (2014) claimed: "Fairness in classroom assessment is a complex quality that relies heavily on teachers' professional judgment." Murillo and Hidalgo (2017) argued that a fair assessment does not mean assessing and grading all students the same way.
It is evident that grading is an activity that involves inner tension for teachers caused by ethical dilemmas (Pope et al., 2009) ; at the same time, teachers are aware of the importance of grades for students and the influence of grades on student achievement. Therefore, it is relevant to examine what guides teachers in grading, what student characteristics are significant in forming teacher judgments of students, and how this judgment is in turn reflected in teacher grading practices.
Theoretical Background

Grading
In the Czech school system, grading is governed by a decree issued by the Ministry of Education, Youth and Sports that stipulates that school grades should reflect in particular the attained level of education of the student with regard to the expected learning outcomes in individual subjects and the educational capacity, personality traits, and age of the student. Grading may also take into account the student's attitude to education and other factors affecting their achievement (Münich & Protivínský, 2018, p. 5) . It can be argued that the assigned grades should primarily reflect the academic performance of the students, but there is also room for teachers to incorporate in the grades the student's overall attitude to school duties.
It is generally accepted that grading is the most common feedback for 1 1 students, giving them and other stakeholders (for example, parents) a brief and summary report on how well they are doing at school (Brookhart, 1994; Lipnevich & Smith, 2009; Tomlinson, 2010) . From this perspective, as Mc-Millan, Myran and Workman (2002) pointed out, grades are perceived as a form of reward provided to students on merit. Empirical research has examined the extent to which grades actually reflect student performance. In these studies, student grades are correlated with the results of standardized knowledge tests. The correlation between the grade and test scores in these studies oscillates between 0.4 and 0.6 (Carter, 1952; Farkas et al., 1990; Brennen et al., 2001; Woodruff & Ziomek, 2004; Duckworth & Seligman, 2006; Pattison, Grodsky & Muller, 2013) . It is clear that there is a strong, but not absolute, overlap between the grade and student performance.
Other student characteristics with an impact on grades have been investigated. Carter (1952) , as well as McCandless, Roberts, and Starnes (1972) , demonstrated a positive association between grades and intelligence as measured by intelligence tests. Farkas et al. (1990) provided evidence that student work habits have a positive impact on their grades. Similar results were presented by Duckworth and Seligman (2006) in relation to student self-discipline and by Kelly (2008) in relation to the degree of their engagement in classwork. Casillas et al. (2012) identified the influence of former academic achievements and discipline. A study by Klapp Lekholm and Cliffordson (2009) showed that grades are influenced by student motivation and self-efficacy (Diaconu-Gherasim et al., 2019) .
The relationship between grades, achievement, and gender has been repeatedly demonstrated -girls get better grades on average, although they do not outperform boys on achievement or IQ tests (Carter, 1952; Brennen et al., 2001; Duckworth & Seligman, 2006) . A relationship has also been shown between grades, achievement, and student socio-economic status, with higher socio-economic status correlated with better grades 1 (Kelly, 2008; Westphal et al., 2016) .
In the studies cited, student grades are related to different characteristics of individual students. Although the conclusions and findings are heterogeneous, there is clear agreement that in addition to performance, other student characteristics, including their cognitive and socio-demographic characteristics, as well as the different aspects of their approach to schoolwork, contribute to student grades. The existing research explains the in-1 Even when accounting for achievement. a r t i c l e s j o u r n a l o f p e d a g o g y 2 / 2 0 1 9 1 2 consistency between grades and test scores in that teachers consider other non-performance criteria in their assessments of students.
Teacher judgment
The studies cited in the previous section conceptualized grades as a result of different student characteristics. A complementary perspective understands grades as being determined by the teachers' judgment.
Teacher judgment can be operationalized as the teacher's estimation of a student's current academic achievement (Zhu, Urhahne & Rubie-Davies, 2018) . As Vanlommel (2018) pointed out, teacher judgment has a rational side that manifests through the teacher's search for and evaluation of different data sources, and an intuitive side based on a quick and not fully conscious thought process. Teacher judgment has far-reaching implications because it serves as the basis for the teacher in assessing the student's work and school performance and in adapting communication with the student (Ready & Wright, 2011; Urhahne et al., 2011; Urhahne & Zhu, 2015; Drexlerová, 2018) . The teacher's judgment is reflected in how the teacher approaches individual students in the classroom, in what tasks they assign, and in what clues they provide for dealing with these tasks (see Sedova & Salamounova, 2016) . For example, students perceived as outstanding by their teacher may face more difficult questions and tasks and get more sophisticated clues and feedback. At the same time it affects how students are finally assessed and graded. For this reason, teachers should be, according to Walker et al. (2015) experts in assessing the level of students' abilities in terms of academic skills and social behavior. As the authors put it: "There is a long-standing body of research showing that teacher ratings predict important student outcomes, such as academic achievement and peer social status, well into the future" (Walker et al., 2015, p. 365-366) .
The way teachers perceive and evaluate their students is consciously or unconsciously reflected in teacher behavior towards individual students. The teacher approaches different students differently, or in other words, acts differentially (Babad, 2005; Bressoux & Pansu, 2016; Higgins, 2011; Newberry, 2013) , for example with preferential behavior towards high-achievers and broadminded behavior towards low-achievers. This has some effect on students. As noted by Bressoux and Pansu (2016) , students tend to adopt the teacher's evaluation, internalizing it over time. This perception of oneself and of one's capacities impacts actual academic achievement. Students who are perceived as high achievers by the teacher may consequently do better at school. The formation of a teacher's judgment is based on diverse sources of information. Bressoux and Pansu (2016) suggest four main domains of these sources. The socio-demographic characteristics of students, including gender, socio-economic status, and ethnicity 2 represent the first domain. The second domain that teachers draw on is the school characteristics of students, such as their academic history and general information concerning school life. Further, teachers take into account the physical appearance of students and their classroom behavior, with their main focus on the degree of participation in learning and cooperation. This suggests that it is likely that each teacher attaches different significance to individual factors and thus judges in a specific and unique way. Kaiser et al. (2013) argued that the accuracy or adequacy of a teacher's judgment is a key component of the teacher's professional skills and abilities. If teachers are able to adequately assess student characteristics such as performance and motivation, they will offer their students the appropriate instructions and feedback that the students need for their learning process. However, teacher judgments are susceptible to errors and inaccuracies (Campbell, 2015; Newberry, 2010; Ready & Wright, 2011; Urhahne et al., 2011) . The most frequently mentioned factors are gender, ethnicity, and the teacher-student relationship. In general, authors have concluded that girls, whites, and students with a close relationship with the teacher tend to be overrated.
How teacher judgment is related to grading
There is an apparent relationship between the teacher's judgment and grading, since the awarding of a grade is necessarily based on the teacher's assessment of the student. Yet there are few studies in which student grades were explicitly related to the processes involved in teacher judgment. The study by Westphal et al. (2016) , which examined the extent to which teachers' assessments of students' classroom behavior and motivation are involved in their grading practices, is an exception. A similar study was undertaken by Gagné and St Père (2002) , revealing a strong link between teacher judgments of student motivation and student grades.
Several studies have questioned the accuracy with which teachers can judge student performance and motivation. Kaiser et al. (2013) found that "teacher judgments of student motivation point to a rather low level of agree-ment between teacher ratings and student self-reports" (Kaiser et al., 2013, p. 74) . Another study in this line of research by Urhahne and Zhu (2015) compared teacher judgments of students' subjective well-being with selfreports of students. The teachers were able to evaluate positive student feelings more accurately than negative ones. The implicit message of these studies is that if teachers were able to judge their students accurately, it would lead to greater student satisfaction at school, as well as higher selfesteem and self-efficacy, factors that undoubtedly have an impact on student performance and on their grades.
Nevertheless, teacher approaches to the grading process are fluid because teachers are aware of the importance and effect of grades on students. Although assessment experts claim that grades should reflect primarily the performance or the degree of fulfilment of a particular assignment (Green et al., 2007; Randall & Engelhard, 2010) , actual teacher practice is different. A number of authors have examined teacher statements about their grading practices.
The findings suggest that teachers knowingly consider, in addition to student performance, a range of other aspects of student work in their grading. McMillan (2001) argued that teachers mainly try to assign grades that reflect fairly both the performance and the effort students make. Randall and Engelhard (2010) added to these aspects students' abilities or potential and their classroom behavior. According to McMillan, Myran, and Workman (2002) , student participation, in terms of active involvement in learning and doing extra work, also plays a role in teachers' grading practices. Ross and Kostuch (2011) further mentioned the process of comparison with other students and with the overall school achievement rating. Student grades thus may reflect teacher evaluations of fairly diverse aspects of student attitudes to schoolwork.
Many authors have noted that despite attempts to systematize and objectify the grading process, the basic characteristic of this procedure is that it is a highly individualized practice for teachers. The grading method reflects the teacher's own educational philosophy, values, personal and professional characteristics such as gender or status in the educational institution hierarchy, and other socio-cultural factors (Biberman-Shaley et al., 2011; McMillan, 2001; McMillan, Myran & Workman, 2002; Randall & Engelhard, 2010) . As a result, the grading method is often unique and teacher-specific. As Green et al. (2007) noted, requiring fairness, usefulness, accuracy, and ethics of the feedback provided by teachers to students can serve as a potentially unifying element.
These studies have suggested that teachers use various guides when grading. Although there have been multiple studies dealing with this topic, they tend to look either at the views of the teachers on evaluation or at what grades are received by particular types of students. Research linking the perspectives of teachers and the actual impact on students in the form of grades is missing. This paper is, therefore, written with a view to establishing this link.
Aims of the Present Work
In this article, we aim to explore the relationship between teacher's judgment and grading. In other words, we explore how teachers think about students and how their judgment about their students is reflected in the students' school assessment.
The paper involves two studies. The first study uses data from the longterm ethnographic research of two teachers and their classes to expose the structure of teacher judgment. In this study, we identify the criteria teachers use when evaluating individual students.
The second study, using quantitative data from 639 students and 32 teachers, shows the relationship between the individual criteria of a teacher's judgment of a particular student and the grade that the teacher gives to that student.
We asked the following research questions: 1. What criteria are used by teachers to orient their judgment of individual students? (Study 1) 2. How is the teacher's judgment about individual students related to the grade that the students get from this teacher? (Study 2)
Study 1
Methods
Study 1 was carried out as a longitudinal, ethnographic, multiple case study. This involved intensive year-round field research that combined multiple methods of data collection -structured and unstructured lesson observations, audio recordings of lessons, semi-structured interviews with teachers, and interviews with students. The research was conducted in two classes during the 2015/2016 school year (CLASS A) and the 2016/2017 school year (CLASS B). All of the classes were sixth grade, which is the first grade of lower secondary school in the Czech Republic. In this grade, students meet for the first time with teachers who will then teach them for the next four years (sixth grade to ninth grade). The aim of the ethnographic study was to examine how the teacher's judgment of students is shaped in the course of the school year. CLASS A consisted of 21 students -11 girls and 10 boys. The participating teacher taught in the given class Czech language arts in the scope for 5 × 45 minutes per week. The teacher was a woman with more than 30 years of experience. CLASS B consisted of 27 students -15 girls and 12 boys. The participating teacher taught in the given class mathematics in the scope for 4 × 45 minutes per week. The teacher was also a woman with more than 30 years of experience. Both classes were located in the same school: a medium-sized school in the center of a large city attended predominantly by middle-class and working-class students.
Both classes were observed by the researcher (the first author of this paper) to collect data throughout the school year. For her research, the researcher obtained the informed consent of school management, teachers, and the parents of the participating students. All data used were anonymized.
This study uses data from repeated in-depth interviews with teachers. The interview design contained two areas of questioning. The first area aimed at determining the teacher's judgment of the whole class. The second area focused on individual students and the teacher gradually spoke freely about each of them. During the school year, six interviews with identical structures, each approximately one hour, were conducted. They represent a unique data material that allows us to reveal how the teacher perceives the students and how her judgment is gradually formed. The interviews were recorded using a voice recorder and then transcribed into text. Subsequently, an individual sheet was created for each student, where all the statements of the teacher about the student were entered. The analysis was qualitative. It was based on open coding (Corbin & Strauss, 2015) . This is a procedure during which a researcher repeatedly performs a close reading of the data and inductively creates appropriate codes for phenomena reflected in the data. Subsequently, these emergent codes are clustered in several categories (Corbin & Strauss, 2015) . The first author conducted the coding under the supervision of the second author. As a result of the analysis, four key categories were derived from the inductively established codes: aptitude, effort, performance, and communicativeness. They are considered to play key roles since they appeared in all student records in both classes and are saturated by several partial codes.
Results
An analysis of the teachers' statements revealed that teachers form their judgment about students based on four key categories: performance, communicativeness, aptitude, and effort. As evidenced by the teachers' statements, several different assessment elements are reflected in each category.
In forming their judgments within the category of academic performance, teachers took into account the student's school results, represented by grades or test scores, and academic skills, such as preparation of aids, the ability to respond adequately to questions, and the speed of task fulfilment. Teachers also considered the development of student performance in terms of whether their performance improved or deteriorated over time. Family background was used as a secondary clue in explaining student performance.
Teacher attention to academic performance is illustrated in their statements. Teacher A, for example, commented on one of her students: "Well, I have found that Teodor is probably the best Czech language arts student in this class. He reads beautifully, he is good at Czech, I'd say he enjoys Czech, and that's because he is good at it." We can see in the quotation that the teacher drew conclusions about the performance of Teodor (the best Czech language arts student) on the basis of his ability to read fluently (reads beautifully) and knowledge of the Czech language (he is good at Czech). In addition to the student's performance, the teacher emphasized the aspect of interest (he enjoys Czech). However, the student's interest was perceived as secondary; the teacher assumed that it was motivated by the student's doing well in the subject (because he is good at it). The performance category was also perceived in low-achievers by the teacher, as illustrated by following quote: "She raises her hand instantly, but she fails. Magda spoils what she can do." Although the student exhibited activity during the lesson (raises the hand), her performance was perceived as poor by the teacher (she fails, she spoils what she can do).
Similarly, we can identify a performance-oriented perspective in teacher B's statement: "Patrick, well there, I think he is a completely trouble-free A student. He is quiet, he works, he writes nicely. And I think he'll retain his A grade. In his case, it is clear that he comes from an ambitious family. He is simply led in this way." In this statement, the performance of the student (he works; he writes nicely) was associated with a high work ethic that leads to diligent work without the need for teacher intervention (absolutely trouble-free). These traits were associated with family characteristics; more precisely, the teacher assumed that these characteristics were cultivated by the family (an ambitious family; he is simply led in this way). The quote further shows that positive development was clearly anticipated (he will retain his A grade).
The second key category involved in teacher judgment is communicativeness, which indicates the way the student communicates, their openness and their willingness to engage in interactions. Within this category, the external expressiveness of the students is emphasized, not only in the sense of activity prompted and appreciated by the teacher. Teachers also consider students who behave in a "naughty" way, shout out, etc. to be communicative. The importance of this category in teacher evaluations is revealed by the following interview excerpts. Teacher A spoke about one of her students: "Petra is a nice, quiet girl. Actually too nice. Too quiet, right? (She says it scornfully, shaking her head.) She does not express herself. One has to push her hard to make her say anything at all." The teacher negatively perceives the unwillingness to communicate because it makes it impossible to establish contact with the student. This perspective can be illustrated by the use of the expression "nice" in a rather pejorative sense (actually too nice). The teacher is expressing the view that Petra does not show disruptive behavior, but she is undesirably passive (does not express herself). The teacher finds it difficult to get such a student to participate (one has to push her hard).
Teacher B commented on another student: "She does not stand out. I just feel like she is ... I would not even recognize her by her voice. But she's smart. She's got the brains. She's doing well. She works quietly, without me having to prompt her all the time." The teacher, again with some regret, comments on the student's lack of communicativeness (she does not stand out; I would not even recognize her by her voice). However, unlike in the previous statement, the teacher does not associate lack of communicativeness with unwillingness to work. On the contrary, there is a clear appreciation of the student's autonomy and independence from the teacher's management (works quietly without me having to prompt her all the time). Although the student avoids direct verbal contact with the teacher, thanks to her aptitude and hard work, she achieves excellent school results (smart; she's got the brains; she's doing well). It is evident that academic performance and communicativeness are, in the eyes of the teachers, independent categories. This is also illustrated by the statement: "Rick is a noisy person; being quiet in a lesson would make him sick, I guess. He is smart, but the talkativeness holds him back." In Rick's case, the communicativeness (noisy person; being quiet would make him sick) is so strong that it negatively influences his performance according to the teacher (the talkativeness holds him back).
Another constitutive category contributing to teacher judgment is aptitude. Teachers perceive aptitude as the natural endowment or capacity of the students to comprehend the knowledge and acquire skills in a given subject. Thanks to aptitude, students have an easier path to school success. This category is therefore closely related to the actual student performance. The inadequate aptitude of one student was mentioned by teacher A in an interview: "We had our books open. I was explaining paragraphs, prose, poetry. The kids had to look for a paragraph. Like they had to count them on the reader's page ... there were eight of those paragraphs there. Well, and Laura, she had no chance. I think she does not understand when I speak Czech. Clearly, she is not gifted." The teacher was primarily talking about the performance of Laura, who was unable to complete a simple assignment. The teacher saw this substandard performance as conditioned by the student's abilities (is not gifted), which is a characteristic that the teacher understands as strongly determining achievement (she had no chance).
Teacher B also formed judgments about students' aptitude, as illustrated by the following statement: "Jarmila and Edita are the smartest kids I have there. I think both will go to a multi-year grammar school. They have no competition in the class and are well aware of it. In addition, Jarmila also has logical thinking, and she copes with stressful situations well, which was clear from how she was doing in that math contest." We see an elaborate description of the students' talents (they are the smartest; they have no competition; she has logical thinking). The teacher concludes that the ability of the students determines their current achievements (how she was doing in that math contest), as well as future achievements (they will go to a multi-year grammar school).
The fourth and final key category that teachers consider in forming their judgments is effort. In the teachers' eyes, effort is manifested through preparation at home, doing homework, reviewing the subject matter before a test, and willingness towards and respect for the teacher's requirements.
Teacher A talks about one students who does not belong among the successful students: "For Bibiana, the tutoring is a huge help. And it's interesting that she's trying hard, that she won't let go of it. She is not doing well, but she won't give up. I was pleasantly surprised by that (nodding with appreciation)." The teacher highly valued Bibiana's effort (she is trying hard), as demonstrated by Bibiana's raising her hand and regularly doing her homework. The teacher perceived this low-achieving student's attendance of organized tutoring to be crucial (the tutoring is a huge help). The student's attendance of tutoring lessons was proof to the teacher of her independent efforts to achieve a better performance, which the teacher highly appreciated (I was pleasantly surprised by that).
Teacher B spoke in a similar way about a different student: "Diana keeps surprising me. I thought that her mental capacity was not so great, but she is in fact aspiring to an A. Like I never thought that she might be as good as this. Nevertheless, it turns out that, yeah, she is able to work. She is really making a lot of effort; she is single-minded." In contrast to the previous quote, in this excerpt the teacher talked about a successful student (she is aspiring to an A) whose success largely depended on her effort (she is really making a lot of effort; she is single-minded). The teacher showed great appreciation for the effort and an increasing personal respect for the student. Still, she did not seem to consider the effort sufficient to achieve an excellent performance. When the student achieved an excellent performance, the teacher changed her original judgment about the student's lack of aptitude (I thought that her mental capacity was not so great). Obviously, effort, aptitude, and performance are separate categories, but capable of significant mutual impact.
We identified four key categories in teacher judgment: performance, communicativeness, aptitude, and effort. In each of these categories, a positive and a negative pole can be distinguished. This means that, from the teacher's perspective, a student's performance is either good or poor, the student communicates or does not, is gifted or is not, and makes an effort or does not.
Each student can be assigned to a certain position on the imaginary continuum between the poles of the given categories. Teachers commonly combine the four key categories in their judgments. This is illustrated by the following excerpt from an interview with teacher A: "Adam is calm, conscientious, careful. He does not attract attention, he does not speak much, but he is a clever boy. In Czech language arts, he's got good grades and I think that the class ranks him at the top of the class." It is obvious that the teacher perceives the student as excellent in terms of academic performance and out-comes (he is a clever boy; he's got good grades; top of the class). On the other hand, in the category of communicativeness, the teacher classifies him as a passive and non-communicative student (calm; does not attract attention; does not speak much). A common element when teachers are making judgments is the principle of student comparison, which allows the teacher to assess the student within the broader perspective of the whole school class (the class takes him as the top of the class).
Study 2
Methods
In this study, we relate data on how teachers judge individual students to the grades that the students receive from these teachers. A total of 32 teachers and 639 ninth-grade students of lower secondary school (ISCED 2A) participated in the research. These classes were involved in a reading literacy testing conducted by the Czech School Inspectorate (CSI). The CSI is a key central institution in evaluating the education system in the Czech Republic, distributing and evaluating standardized tests focused on different areas of student learning to measure student achievement in Czech schools. The sample for this study consisted of ninth-grade students (ISCED 2A) who were involved in the CSI's selective reading literacy testing. In this national sample survey, CSI included altogether 163 schools from the total of 4221 Czech lower secondary schools. From this sample, the researchers chose schools from three Czech districts. 3 We use the results of individual students in reading literacy tests designed and evaluated by the CSI as an indicator of student achievement. Testing took place in November 2017. The test consisted of 16 tasks. An example task is attached in Appendix. The tasks covered all areas of reading literacy that were operationalized in accordance with the curriculum for the grades concerned. In this study, we use the percentage of student success rate in the main section of the test (100% is the full score).
We sought to identify teacher judgment about individual students. The assessment was made by teachers of Czech language arts, which is a subject that involves reading literacy in the Czech curriculum. Each teacher 3 The Czech Republic is divided into 14 districts. The data were collected in three districts (South Moravian Region, Olomouc Region, and Vysocina Region). We invited to participate in our study all the schools in these three districts that were involved in the CSI testing of reading literacy. a r t i c l e s j o u r n a l o f p e d a g o g y 2 / 2 0 1 9 completed a questionnaire in which they expressed their view about each student as regards the following items:
1. The student has an aptitude for Czech language arts. 2. The student is making an effort and preparing for the lessons. 3. The student has good results in Czech language and arts. 4. The student actively communicates in the class.
These items were created based on the results of Study 1 and represent the individual identified criteria according to which the teachers evaluate their students -aptitude, effort, performance, and communicativeness. Teachers rated students on a four-point scale (1 I agree; 2 I moderately agree; 3 I moderately disagree; 4 I disagree). Teachers completed the questionnaires in November 2017. 4 In addition, for each student we also recorded the final grade attained in Czech language arts at the end of the previous school year (June 2017) and in the first quarter of ninth grade (November 2017). In the Czech Republic, students are assessed using a five-point grading scale (1-5), where 1 (A) is excellent, 2 (B) very good, 3 (C) good, 4 (D) satisfactory, 5 (E) fail. If a student is rated at the end of the school year with a grade 5, that student has to repeat the grade. In this analysis, we only work with the mark from the first quarter of ninth grade, so the grading corresponds to the time in which teacher judgments about their students were collected.
The analytic strategy was as follows. To estimate the impact of teacher judgment and other demographic factors on the student's grade in Czech language arts, we used a multiple linear regression analysis that allowed us to maximize the prediction of the dependent variable with as few as possible relevant independent variables. Because of a higher number of regressors, we apply a modified coefficient of determination (adjusted R2) for interpretation, which in the prediction removes the artificially increased values caused by the number of variables entering the regression analysis.
As far as research ethics are concerned, we first arranged to work with the CSI. They agreed that we could use the reading literacy test results in the research if the schools involved and the parents of the students agreed. We then sought verbal consent from the school principals and all the teachers to allow us to conduct the research in their schools and classrooms. In the next step, we sought the written consent of all parents of students participating in the observed classes. Participants were assured of confidentiality and of the ability to withdraw at any time. No-one withdrew. All participants were given numbers; all identifying information was removed from the data before data processing began.
Results
The aim of the study was to determine the extent to which students' final grades in a subject can be explained by teacher judgments about their students. Before we present the results of our analysis, it seems useful to look at the extent to which school grades are a reflection of factual knowledge and skills. We have the students' results for a standardized reading literacy test that was designed by the CSI and serves as the basis for a comprehensive evaluation of educational results in the Czech Republic. For the students in our sample, the relationship between school grades and the result in this test had a medium value (Pearson r = -0.42 p<0.01). It is a significant association in which a better result in the test indicates a better school grade. 5 A stronger association might have been expected. If we apply the coefficient of determination to such a relationship, we find that the school grade corresponds to standardized test scores only by approximately 20%. However, such an interpretation cannot be taken at face value, because the determination is calculated from a correlation, so causality cannot be determined. Nevertheless, it can be said that schoolteacher evaluation is relatively freely connected to actual achievement and is influenced by other factors.
Since teacher judgments may be listed among these factors, we examined them using further analytical procedures. In addition, we controlled for student gender and socio-economic status 6 , which have in the long term been shown as key intervening variables for both grades and teacher judgments. Table 1 outlines the basic descriptive parameters of all variables entering the models of regression analysis. 5 The negative value of the correlation is due to different scales (the increase in test scores means a better grade, which is actually a drop -that is inverse proportion). 6 Measured as the socio-economic index of occupational status of the family (ISEI). Occupational data for both the student's father and the student's mother were obtained by asking open-ended questions. The responses were coded into four-digit ISCO codes and then recoded to the international socio-economic index of occupational status (ISEI) (Ganzeboom et al., 1992) . HISEI corresponds to the higher ISEI score of either parent or to the only available parent's ISEI score. Higher ISEI scores indicate higher levels of occupational status.
All arithmetic means of teacher judgments oscillate around the center of the scale, which corresponds, given that a four-point option was applied, to the value 2.5. Therefore, it can be said, that, across the sample, the students are perceived by their teachers as average. The sample as a whole is not inclined to either extreme in terms of their performance, aptitude, communicativeness, or effort in the subject. Students are seen in the best light by the teachers in terms of effort; aptitude is the worst-rated area. The two-sample t-test shows a statistically significant difference (p <0.05) between boys and girls (Performance: t = -6.28, p<0.01; Communicativeness: t = -6.26, p<0.01; Aptitude: t = -6.21, p<0.01; Effort: t = -3.49, p<0.01. In all statements, girls got a higher rating. Likewise, girls had better school report grades. Despite the statistical significance, student gender was not a key predictor. For all evaluative judgments, it only accounts for about 2% of the variability.
If we look at the relationship between teacher judgments and school grades, we find that there are relatively strong associations. The results of the mutual associations, which were, with respect to the scales used 7 , verified by Spearman's rank correlation, are summarized in Table 2 .
Looking at each teacher judgment in isolation, student grades were most influenced by the view of the teacher that the student performed well or has good results in the subject (r = 0.81). There is also a fairly strong correlation between student grade and teacher conviction about student aptitude (r = 0.79). Strong positive links indicate that teachers gave better grades to those students they perceived as more gifted and showing better perfor-7 Teacher judgments were measured on an ordinal scale; therefore, we could not use the Pearson correlation. mance. However, we also identified significant interrelations between grades and the remaining two categories of teacher judgment.
It is evident that teachers do not form their individual judgments about students in isolation. The categories are interdependent. The grade that the student receives from the teacher is ultimately influenced by these links. To estimate the net influence of categories of teacher judgment on final school grades (after the aforementioned intercorrelations have been filtered out) we used multiple linear regression analysis. The linearity of relationships and normal distribution were verified by point distribution and residual analysis. We used SPSS 25 diagnostics to check for apparent or hidden multicollinearity. As shown in Table 3 , all coefficients of collinearity (VIF and tolerance) were below the generally accepted critical values, indicating the suitability of regression analysis.
To estimate the best model, we applied the following procedure. The basic model shows to what extent the student grades in our sample are explicable on the basis of the key demographic characteristics of gender and socioeconomic status of their primary family. In further models, we gradually estimated the impact of individual categories of judgments on the grade. We successively added them to the models according to the strength of the interrelationship. The results are summarized in Table 4 .
The basic Model 1 built only around the demographic characteristics of the student confirms the assumption that these are significant predictors of school grades. However, gender and socio-economic status are not very strong factors in our sample. As the coefficient of determination (adjusted Table 2 Values of correlation coefficients (Spearman) between grades and evaluative judgments R 2 ) 8 shows, together they account for grade variability approximately only by 5%. Surprisingly, a stronger net effect after filtering out the influence of other independent variables was identified for student gender (see column standardized β coefficient). With regard to the analysis, a dummy variable was introduced indicating that boys received on average worse grades. If we were to think purely hypothetically and compare boys and girls disregarding 8 To facilitate interpretation, we work with a centered status variable (socioeconomic status will be replaced with centered socio-economic status), the mean of which is zero, since the average value of the original variable is subtracted from all individual values. any other characteristics, then it is estimated that a boy would get a grade of about half a grade lower than girls (see the column of non-standardized β coefficient). The influence of student socio-economic status was weaker in our sample, although still significant. With an increase in occupational status by approximately ten points, the likelihood of a better grade increased by about one grade. However, our sample was quite homogeneous in terms of the family socio-economic status. The net negative effect of this variable on the school grade therefore appears to be weaker and, as shown below, its influence was completely eliminated in the models that follow.
In Model 2, we added the first category of teacher judgment and belief in good student performance in the given subject. Inclusion of this variable significantly increased the predictive power of modelling a student's final school grades. The model explains as much as 65% of variability. It is worth noting, however, that the inclusion of teacher judgment nullifies the significance of demographic characteristics. Although we know from previous bivariate analyses that even the teacher's judgment itself is determined by demographic characteristics, we can basically conclude that teacher judgment is a fairly strong predictor of final school grades without any fundamental consideration of the gender and SES of the student.
Model 3 includes, in addition to the previous components, the teacher's judgment about the student's aptitude. Adding this factor increased the proportion of variance explained by 4% to almost 69%. Hence, the impact of this category of teacher judgment is also significant. This confirms the assumption that from the point of view of the final school grades, the teacher's beliefs about the student's good results (β = 0.52) is a stronger determinant than the perception of the student's aptitude (β = 0.35).
In Model 4, we added judgment about the student's effort. Predictive power once again increased; the model explains 71% of variability. The power of individual categories of judgments naturally decreased; the order of importance remained. The largest proportion of variability of final school grades is explained by the Model 5, which includes the last category of teacher judgment, related to students' communicativeness. The proportion rose by a single unit to the resulting value of 72%.
Discussion
One of the main conclusions of our study is that student grades are to some extent determined by the teacher's judgment. There are four areas rel-evant for the judgment: performance, communicativeness, effort, and aptitude. Our analysis shows that the most important role in relation to grading is played by the teacher's judgment about student's performance. This finding is problematic because teacher judgment is a construct that does not fully align with reality. In other words, the teacher's judgment of the student's performance corresponds to the student's performance on a standardized test to only a limited extent. This means that the teacher's judgment about performance does not represent performance as such, which is evident in that test performance (an alternative and probably more accurate representation of performance) correlates with the grade to a much lesser degree.
The finding that the correlation between grade and actual performance can be described as medium, rather than strong, is in line with the findings of several other studies (Duckworth & Seligman, 2006; Pattison, Grodsky & Muller, 2013; Woodruff & Ziomek, 2004) . Previous studies predominantly worked with the assumption that any discrepancy between test scores and grades was because teachers included other non-cognitive criteria, such as effort, ability, or classroom behavior, in the assessment (Keller, 2016; Mc-Millan, 2001; McMillan, Myran & Workman, 2002; Randall & Engelhard, 2010) . However, our results show that although the teacher primarily considers and evaluates the student performance, this judgment does not align with the test results. Future research, therefore, needs to focus on identifying the constituents of the teacher's opinion about student performance, or the student characteristics and signals that the teacher takes into account when making a judgment about performance. Vanlommel (2018) points out that in addition to the rational aspect of the judgment, which is based on searching for and evaluating relevant data by the teacher, there is an intuitive aspect. The role of intuition in teacher judgment has been insufficiently mapped (Vanlommel, 2018) .
Although teacher judgment about student performance plays a dominant role in grading, our results show that other identified categories of teacher judgment -effort, aptitude, and communicativeness -also correlate with grades. Previous research has shown that when teachers consider students to be diligent, they tend to assign better grades to them (Brookhart, 1994; McMillan, 2001; Ross & Kostuch, 2011) . These findings are in agreement with what we have found -the more a student is perceived as hard-working, the better the grade they receive. Our data suggest that judgments about aptitude and communicativeness have a similar effect. Students perceived as gifted and communicative get better grades than students perceived as non-gifted and non-communicative.
Our analysis also demonstrated that although girls get better grades than boys, this is not primarily due to teachers' making more positive judgments about girls -the relationship between the teacher's judgment and student grades is not influenced by gender. According to Rasooli, Zandi, and DeLuca (2018) , this sex bias is not uncommon. The gender perspective of evaluation has been the focus of a number of studies, with authors repeatedly concluding that teachers rate girls higher, thus girls get better grades than boys, although the girls' performances are not better or of a higher quality (Carter, 1952; Brennen et al., 2001; Duckworth & Seligman, 2006) . One possible reason that girls get better grades may be that girls more often possess a feature or characteristic that positively affects the teacher's judgment. A similar line of thought was pursued by Duckworth and Seligman (2006) ; they observed that girls generally show greater self-discipline, which is more relevant to school report grades than various types of test scores.
A significant number of studies have adopted the perspective of a rather complex relationship between teacher judgment and grading. Kaiser et al. (2013) and Urhahne and Zhu (2015) perceived the evaluation process as a sequence of interdependent elements of teacher judgment and the subjective understanding and processing of this judgment by the students themselves, who are influenced by it in their further performance, which in turn impacts the final grades assigned. Our analyses provided a more straightforward perspective. The teacher makes a judgment about a student and then assigns a grade based on that judgment. We do not question the proposition that teachers, on the basis of their judgment, treat different students differently, thereby further affecting their achievement (cf. Babad, 2005; Bressoux & Pansu, 2016; Higgins, 2011; Newberry, 2013) . However, we believe that grading is a direct manifestation of differentiated behavior, not its consequence. The grade the teacher assigns to the student is a strong indication of how the teacher perceives the student. Straková and Greger (2013) showed that the educational aspirations of students and their parents are strongly determined by the grades that the students receive from their teachers. This means that grading as an explicit expression of teacher judgment has a direct impact on the student's educational trajectory.
Grades are an important school phenomenon and can have a major impact on students. Grading processes should therefore be a subject of continuous research interest. Our analyses have shown that it is only possible to grasp the mechanisms of grading if we have a solid understanding of the ways teacher judgment is formed.
Conclusion
In this paper, we examined how grading and teacher judgment are interrelated. We showed that teachers use four general criteria in their judgment about students -performance, aptitude, effort, and communicativeness. All four criteria have positive and negative poles. The final judgment about a student is determined by a combination of different statuses of the student in each category. All of these categories positively correlate with the grade, but the performance category has the greatest impact on the final grade. The teacher's perception of a student's performance does not fully align with the student's performance as measured by a standardized test. It is therefore necessary for further research to examine in more detail the guides teachers use to make their judgments about student performance In 1897, Eijkman published his discovery. Despite its significance, there was almost no response. At that time, nutrition science was dominated by caloric assessments of nutrients, while the causes of diseases were decided by young and ambitious bacteriology. The idea that a mere deficiency in some trace element in the diet could cause a serious disease or even death simply seemed ridiculous.
However, in 1911, Eijkman's work was discovered by a young biochemist of Polish origin named Kazimierz Funk who was living in London. He first tested Eijkman's conclusions on pigeons. He then got a kilo of rice husks and laboriously prepared six grams of white powder from them. This powder, even in milligram measurements, reliably cured beriberi. Funk called it vitamin B; vita means "life" in Latin and amin was for the amin group that the powder contained. He used letter "B" to avoid confusion with a substance of a similar category that had been discovered shortly before in milk by Funk's colleague Frederick Hopkins (1861-1947) who called it growth factor A (today known as vitamin A). It is clear that Funk's name was widely accepted, even though the amin group after which it was named is, out of all the thirteen vitamins that are known, only contained in "his" vitamin (it is at present known as vitamin B 1 ). Eijkman and Hopkins were awarded the Nobel Prize in 1929.
(Houdek F., Tůma J.: Objevy a vynálezy tisíciletí [Discoveries and Inventions of the Millennium], Nakladatelství Lidové noviny 2002, p. 233) Which of the following statements is directly contradicted in the text above?
• Christian Eijkman died in prison in Batavia. • The beriberi disease can be cured with six grams of a special white powder. • Kazimierz Funk was later awarded the Nobel Prize. • The beriberi disease was widespread in all prisons of the Dutch East Indies. • Vitamin B 1 can be found in particular in husked rice; rice that has not been husked does not contain it at all.
